Exogenous normal mammary epithelial mitochondria suppress glycolytic metabolism and glucose uptake of human breast cancer cells.
We hypothesized that normal mitochondria inhibited cancer cell proliferation and increased drug sensitivity by the mechanism of suppression of cancer aerobic glycolysis. To demonstrate the mechanism, we used real-time PCR and glycolysis cell-based assay to measure gene expression of glycolytic enzymes and glucose transporters, and extracellular lactate production of human breast cancer cells. We found that isolated fluorescent probe-stained mitochondria of MCF-12A (human mammary epithelia) could enter into human breast cancer cell lines MCF-7, T47D, and MDA-MB-231, confirmed by fluorescent and confocal microscopy. Mitochondria from the untransformed human mammary epithelia increased drug sensitivity of MCF-7 cells to paclitaxel. Real-time PCR showed that exogenous normal mitochondria of MCF-12A suppressed gene expression of glycolytic enzymes, lactate dehydrogenase A, and glucose transporter 1 and 3 of MCF-7 and MDA-MB-231 cells. Glycolysis cell-based assay revealed that normal mitochondria significantly suppressed lactate production in culture media of MCF-7, T47D, and MDA-MB-231 cells. In conclusion, normal mitochondria suppress cancer proliferation and increase drug sensitivity by the mechanism of inhibition of cancer cell glycolysis and glucose uptake.